pesticide enantiomers is usually much more expensive than the production of the 9 corresponding pesticide racemic mixture. 5, 6 The fact that most chiral pesticides are used, 10 regulated, and analyzed as if they were achiral also reflects the lack of knowledge about their 11 enantioselective environmental behavior, since most studies on chiral pesticides do not 12 explicitly account for individual stereoisomers, and consequently, they implicitly and It is well known that, despite the chemical similarity of the enantiomeric forms of a chiral 19 pesticide, the biological activities of chiral pesticide enantiomers are usually very different.
20
The herbicidal activity of the R(+)-enantiomer of imidazolinone herbicides is about eight 21 times greater than that of the S(-)-enantiomer, and for the herbicide metolachlor, which has 22 two chiral centers, the two S-enantiomers are about ten times more toxic to target weeds than 23 the two R-enantiomers. 2, 8 This is due to the fact that the final molecular target of a pesticide is 24 in most cases a biological receptor, e.g. an enzyme, whose active center is also chiral and in 25 4 turn enantioselective. 1, 2, 6, 8 Similarly, the degradation of chiral pesticides in soil is often 1 enantioselective, primarily due to the enantioselectivity of the soil biological degradation 2 processes. [9] [10] [11] [12] [13] For example, the herbicide dichlorprop was shown to be enantioselectively Previous studies have reported that metalaxyl sorption by soils and soil components appears 16 to be mainly non-enantioselective, whereas soil degradation of metalaxyl is an 17 enantioselective, microbiologically-mediated process, with S-metalaxyl being degraded more 18 rapidly than R-metalaxyl in anaerobic soils and aerobic soils with pH < 4, and R-metalaxyl 19 being degraded more rapidly than S-metalaxyl in aerobic soils with pH > 5. 12, 13, [18] [19] [20] (0, 1, 4, 7, 11, 14, 18, 21, 28, 35 and 42 DAT) and analyzed. retained by the soil columns after saturation (column pore volume, V p ) was 57 ± 2 mL.
22
Rac-metalaxyl was applied to the top of the soil columns at a rate of 2 kg/ha as 0.15 mg of 23 active ingredient either dissolved in 1 mL of water or pre-adsorbed on HT-OLE and HT-ELA.
24
After applying the fungicide, 15 mL of deionized water was applied daily to the top of the soil 6.1 min, respectively, and rac-metalaxyl was found to yield an exact peak area ratio of 1:1 20 (EF= 0.500 ± 0.003) in both standard solutions and freshly spiked aqueous and methanolic 21 soil extracts. 13 The limit of quantification (LOQ) was 0.02 mg/L for both enantiomers. formulations. Since S-and R-metalaxyl dissipation data were well described by single first-16 order kinetics, the first-order dissipation constants for the three successive dissipation curves 17 were calculated (Table 1) , and then the slopes of the linear plots of ln C vs t (or dissipation 18 rate constants, k) were compared pair-wise using ANCOVA.
19
Above all, the dissipation of rac-metalaxyl in the soil selected for this study was Table 1 ). The half-lives of R-metalaxyl ranged 23 between 2 and 14 days, whereas those of S-metalaxyl ranged between 27 and 104 days (Table   24 1 
where k 1 and k 2 are the rate constants of the faster and slower degraded enantiomer, 22 respectively. 39, 41, 42 The ES value can range between 0 (for a non-enantioselective process: k 2 = 23 k 1 ) and 1 (for a fully enantioselective process: k 2 = 0 or k 2 << k 1 ). value than the number of applications, because it affected the persistence of the two 10 enantiomers in the same direction (Table 1 ).
11
The fact that the addition of metalaxyl pre-adsorbed on the organohydrotalcites not only 12 did not retard the degradation of the fungicide in the soil, as expected from the slow release of 13 the fungicide from the supports (Figure 1 ), but even accelerated the degradation process, 14 indicated a very high bioavailability of HT-OLE-and HT-ELA-sorbed metalaxyl residues. leachates at two representative regions of the BTCs are summarized in Table 2 . (Table 2) . As a consequence, total cumulative amounts of S-enantiomer leached 18 were greater than those of R-enantiomer ( Figure 5 , Table 2 ). The preferential degradation of Table   4 2). This could have been due to: i) a longer residence time of the enantiomers within the soil 5 column as a result of their slow release from the supports (Figure 1b) and ii) the fast Table 1 ).
8
The most evident effect of the number of applications on the BTCs of S-and R-metalaxyl represent experimental data points, solid lines correspond to the fittings to first-order 10 dissipation kinetics, and t 0 , t 0´ and t 0´´ indicate, respectively, the times at which the first, 11 second and third applications of metalaxyl were carried out. Error bars correspond to standard errors of triplicate measurements and t 0 , t 0´a nd t 0´´
S-metalaxyl R-metalaxyl

Application
indicate, respectively, the times at which the first, second, and third applications of metalaxyl were carried out. 10  15  20  25  30  35  40  45  50  55 
